Use of mineral acids for neutralisation of bauxite residue prior to metal recovery by acidic leaching by Marin Rivera, Rodolfo et al.
USE OF MINERAL ACIDS FOR NEUTRALISATION OF BAUXITE RESIDUE 
PRIOR TO METAL RECOVERY BY ACIDIC LEACHING 
RODOLFO MARIN RIVERA (1)*, GHANIA OUNOUGHENE (1), KOEN BINNEMANS (2), TOM VAN GERVEN (1) 
(1) KU Leuven, Department of Chemical Engineering, Celestijnenlaan 200F, B-3001 Heverlee, Belgium 
(2) KU Leuven, Department of Chemistry, Celestijnenlaan 200F, B-3001 Heverlee, Belgium 
* Corresponding author. Email address: rodolfoandres.marinrivera@kuleuven.be 
 
 
Abstract 
 
Bauxite residue (also called red mud) is a waste product produced in the industrial production of alumina. 
Storage of bauxite residue may be harmful to the environmental due to the presence of residual alkalis. However, 
some of the bauxite residues represent an attractive resource for scandium, yttrium and lanthanides not only by 
the presence of those elements in this material, but also due to the high amount of bauxite residue produced each 
year [1,2]. Nowadays, there are several methods available to extract those elements from the bauxite residue; 
however, those processes have presented some limitations (e.g. large reagent consumption, long residence time, 
high energy consumption) hindering their application at industrial scale. The alkalinity of the bauxite residue 
represents the most significant issue during direct acidic leaching or during safe disposal. In acid leaching, part 
of the acid is consumed for the neutralisation of alkaline waste products remaining from the Bayer process 
(aluminium hydroxide production).  
In the current work, “neutralization with mineral acids” has been proposed as alternative for neutralisation of 
bauxite residue before acidic leaching. The bauxite residue alkalinity has been reduced during neutralisation by 
the partial dissolution of calcium-aluminate and calcium-silicate compounds. Concurrently, Na and Ca were 
readily dissolved in hydrochloric and nitric acid.. After leaching, an increase in the dissolution yield of major 
elements, e.g. Al, Fe, Ti, has been observed. However, silica has demonstrated a high polymerization rate (gel 
formation) when acid concentration has been increased. The recovery of selected rare earths, e.g. Sc, Y, La, Nd, 
is subjected to the co-dissolution of Al and Fe.  
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